Abstract: Medical staff in China's tertiary public hospitals are responsible for providing healthcare to a considerable number of patients, and their job satisfaction needs attention. The aim of this study is to investigate the job satisfaction of medical staff in tertiary public hospitals and to explore its associated factors. Based on a national survey conducted in 2016, this study included 43,645 physicians and nurses nested in 136 tertiary public hospitals in 31 provinces of China. Multi-level logistic regression was used to examine job satisfaction and its association with individual characteristics and job-related factors. Results showed that 48.22% respondents were satisfied with their job, and they were least satisfied with their compensation. Individual characteristics including occupation, gender, education background, alcohol drinking and self-reported health status, as well as job-related factors regarding professional title, work years, income, workload, doctor-patient relationship and practice setting were found to be significantly associated with job satisfaction. Given that some of these factors may be amenable to interventions, we suggest that government and hospital administrators could take some measures to promote continuing education, improve personal health, balance workload and compensation for medical staff, in order to improve the job satisfaction of medical staff in tertiary public hospitals.
Introduction
The Chinese government announced a series of health reforms in 2009 to improve access to public health facilities and reduce the individual medical burden. As a result, the coverage of the basic insurance has expanded, and public health services have become more available. Studies also found that residents' satisfaction of health service accessibility and medical costs has improved [1, 2] .
However, the policy focusing on improving patient services may overlook the welfare of healthcare providers. The advancement of a zero markup policy of drug sales in public hospitals since 2012 tended to reduce hospital revenue and may adversely affect the income of medical staff [3] . In order to close the gap between the ever-increasing patient volume and limited healthcare resources, the health facilities were required to increase the workload of medical staff [2, 4] . A survey showed that an increased proportion of physicians and nurses felt it difficult to meet patients' demand and suffered from medical conflicts [2] . Researchers have confirmed that the lack of benefits, heavy workload and deteriorating work environment would adversely affect the overall job satisfaction and could also develop into higher stress rating and burnout syndrome [5] . The decreased job satisfaction can be negatively linked to medical staff's retention, the quality of healthcare they provide and patient outcomes [6] [7] [8] [9] . Moreover, surveys also indicated that misgivings of the current Chinese medical staff also affect the enthusiasm of enrolling in medical schools [10] [11] [12] [13] [14] , while China is still in need of more professional health workers [15] .
Recognizing the significance of workforce job satisfaction, researchers have started to investigate job satisfaction and intention to leave among medical staff in Chinese healthcare facilities. Most of the researchers focused on medical staff of primary and secondary health facilities, partly because of their greater mobility than medical staff in tertiary hospitals [16] [17] [18] [19] [20] [21] [22] [23] [24] . In fact, medical staff in tertiary hospitals undertake the heaviest workload among those in health facilities of different levels. The 2232 tertiary public hospitals in China account for only 7.66% of the all-type health facilities yet provide 48.70% of the outpatient services and 42.50% of the inpatient care; on average, a physician in a tertiary hospital is responsible for 8.10 outpatients and 2.70 beds per day. Such a workload is higher than that of the medical staff in secondary and primary health facilities [25] . Some provincial level investigations covering various levels of health facilities showed that the job satisfaction of medical staff in tertiary hospitals was lower than that of medical staff in lower level health facilities [22] [23] [24] . Therefore, the job satisfaction of medical staff in tertiary hospitals needs attention.
When explaining variances in job satisfaction, individual characteristics (such as age, gender, health status and occupation) and job-related factors (such as workload, income, practice setting and relationship with patients) of medical staff could be included [9] . Job-related factors are typically considered amenable to intervention or strategies for satisfaction improvement. Individual characteristics are generally unchangeable but can reflect the response of medical staff of different types to their job [9] . Previous researchers have indicated that some demographic factors, work hours and doctor-patient relationship are significantly associated with job satisfaction [9, 16, 21] . Appropriate state of health is also essential for good performance at work [26] . However, the job satisfaction of physicians and nurses in tertiary hospitals and its association with these factors need to be examined at a national level in China, especially when including some individual health factors and job-related factors together. Moreover, there are some controversial results about the association between some factors and job satisfaction in some provincial level studies. For instance, a study in Guangdong Province in China indicated that nurses, junior titles and fewer working years were positively associated with job satisfaction [16] , while a study conducted in Hubei province demonstrated that job satisfaction of medical staff in public hospitals had no significant relationship with these factors [21] .
The aim of this study is to investigate the job satisfaction of physicians and nurses in tertiary public hospitals and to explore its associated factors by a national sample, to identify some predictors of job satisfaction and to give some implications for improvement of satisfaction among physicians and nurses in tertiary public hospitals.
Materials and Methods

Data
The study was based on part of the data from China's Healthcare Improvement Initiative Survey, which was sponsored by China's Ministry of Health (MoH, renamed as National Health and Family Planning Commission in 2014) with the purpose of improving healthcare quality and satisfaction of providers and patients in China's tertiary public hospitals. The survey was conducted in 136 tertiary public hospitals across all 31 provinces of China in December 2016. The hospitals were purposively sampled by the MoH: among them, 43 tertiary hospitals are affiliated with the national health administration, and 93 tertiary hospitals are affiliated with the provincial government (3 in each of the 31 provinces, selected based on their year of foundation and popularity in the area). These hospitals accounted for 6.09% of all the tertiary hospitals, delivered 11.60% of the inpatient care among tertiary hospitals and hired 82,948 physicians (10.30% of all physicians in tertiary hospitals) and 124,647 nurses (10.00% of all nurses in tertiary hospitals) [25] . The physician and nurse samples were selected from the entire staff list of each hospital using a stratified random sampling method. The strata were divided based on professional titles (junior, middle and senior). The designated sample size was 150 physicians and 180 nurses per hospital. A smartphone-based online system was used to conduct the survey. Finally, 44,086 respondents including both physicians and nurses completed the online questionnaire. The response rate was 96.93% among physicians and 99.31% among nurses.
Ethics Statement
The study protocol was approved by the Ethics Committee of School of Public Health, Peking Union Medical College (SPH201611CHII206). The survey of job satisfaction was anonymous. Informed consent was provided in the homepage of online survey and was obtained when participants completed the survey.
Measures
Job satisfaction is the outcome measure in this study. According to the Job Satisfaction Index [27] , eight items were used to reflect the attitudes of physicians and nurses towards their job: work itself, superiors, promotion, environment, compensation, colleagues, facilities and current work. Doctor-patient relationship was measured by medical staff's perceptions of three statements, which were adapted from similar research [16] : the society respects the career of medical staff, patients respect medical staff, recent doctor-patient relationships have been improved. The statements of job satisfaction and doctor-patient relationship were measured by a 5-point Likert scale: strongly disagree-1, disagree-2, moderate-3, agree-4, strongly agree-5 [28] .
Health status was measured by three items related to health and bodily pain [26, 29] , and a 5-point Likert scale was also used: self-rated physical health (very poor-1, poor-2, regular-3, good-4, very good-5), self-rated mental strain (very severe-1, severe-2, moderate-3, mild-4, none-5), perceived bodily pain in the previous month (very severe-1, severe-2, moderate-3, mild-4, none-5).
Exploratory factor analysis was conducted to evaluate the construct validity of the 14 items related to job satisfaction, doctor-patient relationship and health status. The results of factor loading are demonstrated in Table 1 . The factor loading of each item was larger than 0.50, which indicated that the construct validity of these items was acceptable [16] . The Cronbach's alpha value of these items across three dimensions (see Table 1 ) was larger than 0.70, which showed a good reliability of these items in this survey [30] . Besides, other individual characteristics including age, gender, marital status, occupation, educational background, smoking and drinking, as well as job-related factors including professional title, work years, monthly income, working hours per weekday, night shift frequency, department, hospital type and location were included in the analysis [9, 17, 21, 31] . Details of these variables are listed in the Results section.
Statistical Analysis
Descriptive analyses were conducted, and job satisfaction along with individual and job-related factors of included physicians and nurses were reported. The scores of the three items related to doctor-patient relationship were treated as continuous variables. Other variables were treated categorically. Job satisfaction was transformed into binary categorical variable based on the mean score of the 8 items related to job satisfaction. Observations with a mean score higher than 3.50 were assigned to the satisfied group, and the rest were placed in the otherwise group. This cut-off point provided sufficient samples in the two groups. In this study, since respondents were nested in 136 hospitals, multi-level multiple logistic regression was used to examine the relationship between job satisfaction and factors involved in the analysis, which allowed for association across respondents within hospitals [32] . Stata 14 (StataCorpLP, College Station, TX, USA) was used for these statistical analyses.
Results
Description of Individual Characteristics and Job-Related Factors
After data scrubbing, 441 samples were dropped due to inconsistences and suspected logic errors (such as having work years exceed their age). Finally, 43,645 respondents were included and analyzed in this study. Their individual characteristics and job-related factors by their occupation as physician or nurse are shown in Tables 2 and 3 . Some cut-off points were selected to ensure balance in each stratum. There were 19,430 physicians and 24,215 nurses involved in analyses. They were predominantly women (79.30%) that were married (73.64%). Most nurses were female (97.72%). The median age of respondents was 32 years old. One third of them had a master's or doctoral degree (32.78%); these were predominately physicians (96.48%). The smoking rate among respondents was 4.06%, and 22.35% of them drank alcohol more than once per month; 53.21% of them reported very poor, poor or regular physical health, 42.54% and 25.64% of them reported very severe, severe and moderate mental strain and bodily pain, respectively. Compared with physicians, nurses were more likely to report good or very good physical health, with no or mild mental strain and bodily pain.
As for the job-related factors, about half of physicians and nurses had junior professional titles (52.74%), worked over 8 h per weekday (49.39%), and 40.02% of them had a work schedule with night shift over 4 times per month. Their median work years was 7; 78.38% of them had a monthly income less than 10,000 RMB. The proportions of physicians who worked over 8 h and earned more than 10,000 RMB per month were higher than those of nurses. These physicians and nurses came from a variety of departments: internal medicine, surgery, pediatrics, emergency, medical technique, obstetrics and gynecology and other departments. The proportions of the respondents who practiced in general hospitals, Traditional Chinese Medicine (TCM) hospitals and other types of special hospitals were 44.54%, 21.89% and 33.57%, respectively. The proportions involved in hospitals located in the eastern, central and western provinces of China were 42.68%, 22.53% and 34.79%, respectively. The average scores of perceived society respects, patient respects and improvement of doctor-patient relationship were 2.97 (standard deviation, SD = 1.33), 3.19 (SD = 1.12) and 3.26 (SD = 1.25), respectively, with physicians displaying lower scores than nurses. 1 The median (IQR) of work years is 7(11). 2 The median (IQR) of work hours is 8(2). Table 4 displays the mean scores of the 8 items related to job satisfaction in ascending order of the total value, as well as the overall job satisfaction and satisfied proportion. These respondents were least satisfied with compensation (mean = 3.22) and most satisfied with colleagues (mean = 4.06). In general, 48.22% of the respondents were satisfied with their work (mean = 3.52), with physicians displaying lower scores in each item and overall satisfaction than nurses. 
Job Satisfaction of Physicians and Nurses
Multi-Level Logistic Regression Analysis
The fixed effects part of the multi-level multivariate logistic model demonstrated that several individual characteristics (occupation, gender, educational background, drinking, items related to health status) and job-related factors (professional title, monthly income, items related to doctor-patient relationship, working years, work hours per weekday, night shift frequency, department and hospital types) were significantly associated with the job satisfaction of the respondents in the 136 tertiary public hospitals (see Table 5 ).
Specifically, nurses were 1.76 times more likely to report satisfaction with their job than physicians (OR = 1.76, p < 0.001). Female respondents and those with drinking habits were less likely to be satisfied with their job (OR = 0.88, p < 0.001; OR = 0.85, p < 0.001). Respondents had a bachelor's degree and those who had master's or doctoral degrees were more likely to be satisfied with their job satisfaction, compared to those with lower levels of education (OR = 1.17, p < 0.001; OR = 1.33, p < 0.001). Self-rated physical health was positively associated with job satisfaction (refer to very poor/poor physical health, OR = 1.21, p < 0.001 for regular status, OR = 1.66, p < 0.001 for good/very good status). Respondents reporting moderate and severe/very severe mental strain and bodily pain were less likely to be satisfied with their job than those reporting none/mild mental strain (OR = 0.67, p < 0.001; OR = 0.58, p < 0.001) and bodily pain (OR = 0.86, p < 0.001; OR = 0.75, p < 0.001).
Regarding job-related factors, respondents with middle, associate senior and senior titles were more likely to be satisfied with their job, compared to those with a junior professional title (OR = 1.11, p < 0.05; OR = 1.15, p < 0.05; OR = 1.26, p < 0.001). Earning a monthly income more than 5000 RMB increased the likelihood for the respondents to report job satisfaction (OR = 1.33, p < 0.001 for 5000 to 9999 RMB; OR = 1.45, p < 0.001 for 10,000 to 20,000 RMB; OR = 1.19, p < 0.05 for more than 20,000 RMB). When scores of the items related to society respects, patient respects and improvement of the doctor-patient relationship increased by 1 point, the likelihood for the respondents to be satisfied with their job increased by 66%, 55% and 61%, respectively (OR = 1.66, p < 0.001; OR = 1.55, p < 0.001; OR = 1.61, p < 0.001). Working for more than 4 years decreased the likelihood for the respondents to feel satisfied with work (OR = 0.84, p < 0.001 for 4 to 7 years; OR = 0.90, p < 0.05 for 8 to 15 years; OR = 0.85, p < 0.05 for more than 15 years). Respondents working 8 to 10 h per weekday and more than 10 h per weekday were less likely to be satisfied with their job, compared with those did not work overtime (OR = 0.73, p < 0.001; OR = 0.62, p < 0.001). With night shift frequency exceeding 4 times per month, working in a department of medical techniques and special hospitals other than TCM resulted in a 17%, 14% and 26% decreased likelihood, respectively, for respondents to report satisfaction with their job, with respect to those with less night shift frequency, working in a department of internal medicine and general hospitals (OR = 0.83, p < 0.001; OR = 0.86, p < 0.001; OR = 0.74, p < 0.05).
Age, marital status, smoking, location of hospitals, and departments except for medical techniques did not have a significant association with job satisfaction in this study. 
Discussion
This study examined the job satisfaction among medical staff in tertiary public hospitals in China and explored its associated factors. In addition, the descriptive analysis provides a profile of the respondents. The special value of this study is that it not only focuses on medical staff in tertiary hospitals, who bear the heaviest workload among medical staff in health facilities of various levels, but it also integrates several individual characteristics and job-related factors in one model based on a national dataset. Several factors included in this model have seldom been tested in China, or controversial conclusions in different studies at provincial or hospital levels have been drawn.
Profile and Job Satisfaciton of Physicians and Nurses in Teritiary Public Hospitals
Based on the descriptive analysis, 71.04% of physicians had master's or doctoral degrees, and 69.66% of nurses had a bachelor's or higher degree, which exceeded the proportions among physicians and nurses of all China's health facilities (11.20% of all physicians had master's or doctoral degrees, 16 .30% of all nurses had a bachelor's or higher degree) [25] . Less than 10% of the respondents reported poor or very poor physical health, severe or very severe metal strain and bodily pain, which demonstrated that most physicians and nurses in tertiary hospitals had moderate or good health states. About 80% of the respondents reported an average monthly income of less than 10,000 RMB (about 1580 USD); about half of them worked more than 8 h per weekday and had working schedule with more than 4 night shifts per month, which indicated a relatively low income level and heavy workload compared with medical staff in some developed countries [33, 34] . At the same time, their income level is much better than Chinese primary care providers [17] . The scores of perceptions related to the doctor-patient relationship ranged from 2.97 to 3.26, which were close to the moderate scale (score 3).
The mean score of overall job satisfaction was 3.52, slightly exceeding the moderate attitude. The satisfaction rate seems to be somewhat low; only 48.22% respondents were satisfied with their job. Compensation was their least satisfactory item, which mirrored the results in similar studies in several provinces in China as well as other countries [12, 16, [35] [36] [37] , and indicated that compensation was one of the important factors that contributed to job satisfaction of medical staff.
Individual Characterisctics Associated with Job Satisfaciton
Nurses were more likely to be satisfied with their job than physicians. This finding is similar to some studies at the provincial level [16, 24, 38] . Generally, the diagnosis and treatment work of physicians is more challenging and risky than providing nursing care [38] . In this study, the proportions of physicians who worked more than 8 h per weekday, with a high frequency of night shifts, reported poor health status and the doctor-patient relationship was poorer than those of nurses, which indicated that physicians may have heavier workload, worse physical health, more mental strain and more intense relationships with patients compared with nurses. The characteristics of physicians themselves and their job may contribute to their lower job satisfaction than that of nurses. Health facilities in China are confronted with a critical shortage of nurses, and a series of studies have focused on their job satisfaction and turnover [18, 20, [39] [40] [41] . However, the findings of this study demonstrated that the job satisfaction and wellbeing of physicians in tertiary hospitals are also in need of attention.
In this study, educational background had a positive association with job satisfaction. Tertiary hospitals generally have a high proportion of medical staff with a high education level, and promotion is competitive. A better educational background could provide more opportunities to participate in academic activities and to obtain research grants, which are critical for promotion in China' public hospitals [16] . Thus, providing an opportunity for degree-awarding continuing education may improve the job satisfaction of physicians and nurses with a low educational background in tertiary public hospitals.
Regarding the health-related factors, drinking, self-rated mental strain and bodily pain were negatively associated with job satisfaction, whereas self-rated physical health was positively related, and smoking had no significant relationship with job satisfaction. These findings suggested that health behavior and self-rated health status were associated with job satisfaction of physicians and nurses in tertiary hospitals, and interventions such as health promotion among medical staff may improve their job satisfaction [42] .
Research among primary care providers or medical staff in various health facilities in China indicates that gender, age and marital status have no significant relationship with job satisfaction [16, 17, 21] . This study, which exclusively including medical staff in tertiary hospitals, demonstrated that female gender was negatively associated with job satisfaction, which was different from the results of previous research. Given the inhomogeneity of gender composition in this sample and that the relationship between job satisfaction and gender is likely to be confounded by other unobservable factors, a conclusion may be difficult to draw [9] . However, this finding could indicate that the job satisfaction of female staff in tertiary hospitals requires attention, and the gender differences among diverse facets of job satisfaction could be explored in further studies.
Association of Job Satisfaction with Job-Related Factors
Mirroring the results in similar studies [9, 16, 21] , this study indicated that long work hours and more frequent night shifts were negatively associated with job satisfaction. A higher income level and a benign doctor-patient relationship had a positive correlation with satisfaction. Apart from consistently emphasizing improvement of patient services and experience, health reforms should also consider the benefits of medical staff. Job satisfaction of medical staff not only has an impact on the well-being of the staff but also contributes to their work engagement and the quality of healthcare [12, 43] . Therefore, it is important for the government and hospital administrators take some measures to refine the work schedule of medical staff in tertiary hospitals and set the compensation at an appropriate amount, especially for those of a low income level (below 5000 RMB in this study) so that their job satisfaction may be improved. Moreover, the increasing medical disputes and violence against medical staff have been deteriorating the perceptions of the doctor-patient relationship over the past decade [2, 44] . Due to the significant association between the doctor-patient relationship and job satisfaction, the government should consider improving the current legal system to effectively process medical disputes, as well as prevent patient-initiated violence against medical staff. Health literacy of patients and professional ethics of medical staff need to be improved to deal with communication barriers and distrust between health providers and patients. Mass media should avoid exaggerated or false reports about adverse medical events and rebuild respect for medical staff by fair reports [45] .
In previous studies [9, 16] , medical staff with longer work years were less likely to be satisfied with their job, while the trend was not clear in this study. Medical staff with higher professional titles were more satisfied with their job than those of lower title, potentially because of better allowance and greater autonomy corresponding to higher titles. The results mirrored studies conducted in Hubei and Xinjiang provinces [22, 24] but were different from studies conducted in Guangdong and Beijing [16, 46] . Those studies could be limited by their sampling at the provincial or hospital level, and some included medical staff from health facilities of various levels, not just tertiary hospitals. Our study, using a national sample, thus has important implications for the job satisfaction among physicians and nurses in tertiary public hospitals. Based on this diverse sample of tertiary hospitals, this study explored the relationship of departments, hospital types and location with job satisfaction and indicated that physicians and nurses in medical technique departments and special hospitals other than TCM were less likely to be satisfied with their work, and eastern, central or western locations had no significant relationship with job satisfaction. These findings suggested that the job satisfaction of medical technicians and those who work in special hospitals need to be noted.
Limitations and Suggestions for Future Research
This study has several limitations. First, tertiary hospitals included in this study are the top ones with historical standing in their provinces, and their representativeness of national tertiary hospitals cannot be ascertained. However, they present typical characteristics of tertiary hospitals such as a high professional level and heavy workload of medical staff. Second, the cross-sectional study design cannot establish causal relationships between factors and job satisfaction. Third, some self-reported or subjective measures used in this study may render some data less reliable. For example, personal income may be understated, work hours and self-rated mental strain may be exaggerated. Fourth, this study did not consider possible psychological symptoms, such as burnout syndrome or other disorders among these medical staff. The association between job satisfaction and psychological symptoms was not studied.
According to the limitations and results of this study, we suggest that future research could include more tertiary hospitals or select hospitals by a random sampling method and draw a more generalized conclusion; some objective measures such as stress scales and bodily pain scale could be involved, some psychological symptoms such as burnout and depression could receive attention, and the relationship between occupational health and job satisfaction could be explored in detail in future studies. In addition, given the significant association between some factors and job satisfaction demonstrated in this study, time-based data could be collected, and perhaps some inference of causal relationships between job satisfaction and influential factors could be developed to provide some suggestions for interventions. Furthermore, in-depth research could be conducted to explore or interpret the difference in job satisfaction among medical staff of different genders, occupation or departments in both a quantitative and qualitative way.
Conclusions
This study shows that physicians and nurses in China's tertiary public hospitals are well educated, but have relatively low income and long work hours. Less than half of them reported satisfaction with their job, and they are least satisfied with compensation. Given that these medical staff are valuable human resources for health in China and are responsible for providing services to a considerable number of patients, health reform in public hospitals should be considered. In this study, several individual characteristics including occupation, gender, education background, drinking and self-rated health status and some job-related factors regarding professional title, work years, income, workload, doctor-patient relationship, and practice setting were found to be associated with job satisfaction, and some of these factors may be amenable to interventions. Therefore, we suggest that the government and hospital administrators take measures to promote continuing education and personal health, balance workload and income and rebuild trust and respect for medical staff, thereby improving the job satisfaction among physicians and nurses in tertiary public hospitals. 
